Overview of the Calculations
Flow very complex and difficult to predict with RANS Phenomena need to be understood and reliable data need to be generated for improving transition models Because of low Re -this is possible with DNS -and calculations carried out in the DFG project are summarized here: (i) Flat plate boundary layer separation 1. 
DNS of a Laminar Separation Bubble at Re=60000 with free-stream disturbances
• With increasing level of free-stream fluctuations, the size of the separation bubble is found to decrease.
• In the simulation without free-stream fluctuations, numerical round-off error is responsible for triggering the K-H instability.
Summary of Results and Discussion
• In all simulations, a Kelvin-Helmholtz instability is found to play an important role in the first stage of transition.
• Concentrated disturbances carried by periodically oncoming wakes are found to be more effective in decreasing the size of the bubble than the uniformly distributed disturbances
DNS of Separating Flow in a T106A Turbine Cascade at Re = 51 831
Geometry Periodic boundary conditions in the spanwise direction Reynolds number is based on the inflow velocity U and axial chord L DNS of Flow in a T106A Turbine Cascade at Re = 51 831
• Fascinating vortical structure is detected along the pressure side in a simulation with incoming wakes (also detected by Wu and Durbin (2001)).
• Periodically separating boundary layer flow along the downstream half of the suction side.
• In the absence of wakes, a large separation bubble is found along the downstream half of the suction side.
• 
